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SAHA   Programme de Développement Rural au sein de la Coopération Suisse à Mada-
gascar (Swiss Rural Development Program in Madagascar)
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1 Introduction 
The project
The Government of the Republic of Madagascar, together with its Swiss and German partners, initiated 
the REDD-FORECA project with the objective of reducing deforestation and forest degradation in Ma-
dagascar. The project has been supported by the Swiss Agency for Development Cooperation (SDC), the 
German Federal Ministry for Economic Cooperation and Development (BMZ), the German Federal Ministry 
of Food, Agriculture and Consumer Protection (BMELV) through the Deutsche Gesellschaft für Interna-
tionale Zusammenarbeit (GIZ), Germany, the German Johann Heinrich von Thünen Institut (vTI) and the 
Schweizerische Stiftung für Entwicklung und internationale Zusammenarbeit (Intercooperation Suisse). 
Madagascan partners included local and national forest authorities, and the Forest Institute of the Uni-
versity of Anatananarivo (ESSA Forêts). 
Possible options for fi nancing the reduction of deforestation and forest degradation being discussed at 
international level have driven the Madagascan-Swiss-German partners to implement this project. Its 
objective has been to contribute locally to global challenges. A multi-stakeholder and multi-institutional 
setup was chosen to respond to existing constraints where scientifi c, development and policy aspects 
needed to be addressed.
A fi rst phase of the project was implemented between 2007 and 2010; a second phase followed and is 
due to be completed by the end of 2011.
Climate change and REDD
Climate change and the loss of forest resources are major concerns at international level and have been 
addressed by several international agreements, particularly the United Nations Framework Convention 
on Climate Change (UNFCCC) and the Convention on Biological Diversity (CBD) as well as by decisions 
taken by the UN General Assembly following the recommendations of the UN Forum on Forests (UNFF).
At a global level, about 60% of terrestrial carbon stocks are stored in forest ecosystems1  and defores-
1  IPCC 2000; Streck and Scholz, 2006 
tation accounts for more than 18% of annual greenhouse gas emissions worldwide2. Approximately 1.6 
billion tons of carbon are released annually by activities related to land use changes3.
However the avoidance of deforestation and forest degradation only came to the fore in the international 
debate within the UNFCCC negotiations in 2005, when the Rainforest Coalition initiated a process for 
including avoided deforestation as part of a possible post-Kyoto agreement for climate change mitiga-
tion. The Conference of Parties (COP) of the United Nations Framework Convention on Climate Change 
(UNFCCC) in Bali 2007 decided to address “policy approaches and positive incentives on issues relating to 
reducing emissions from deforestation and forest degradation in developing countries” and the scope or 
REDD was extended to include “the role of conservation, sustainable management of forests and enhan-
cement of forest carbon stocks in development countries.” This is now known as REDD+.
Since then, REDD and REDD+ initiatives, discussions, negotiations and pilot measures have been on the 
agenda. The REDD – FORECA project (Forêts Engagées comme Reservoirs  de Carbone – FORECA - com-
mitted forests as carbon stocks)4 is one of the early pilot initiatives in the framework of the UNFCCC initi-
ative to reduce emissions of greenhouse gases through reduced deforestation. It was felt that a scientifi c 
approach combined with local implementation was best suited to document and protect forest carbon 
stocks, to monitor impacts and to share the results with other initiatives worldwide.
Why Madagascar?
Madagascar is a major global hot spot for biodiversity and forest resources. The Government has taken 
initiatives to conserve and manage natural resources and it was therefore felt appropriate to set up the 
project here. Several sites representing a range of forest types and ecological settings were selected for 
the implementation of the project.
Global climate change, deforestation and forest degradation aﬀ ect directly mainly poor, rural communi-
ties, which is one of the reasons why Madagascar has addressed these issues in its policies. Although a 
number of pilot REDD projects have been implemented with international assistance in Madagascar prior 
to the establishment of FORECA, there had been no systematic or scientifi c assessment of carbon 
stocks and carbon sequestration, no methodology for their monitoring, nor a consensus developed on 
how possible benefi ts from implementing REDD could be shared. 
2 Stern et al., 2006 
3 Denman et al., 2007 
4 Oﬃ  cial FORECA name since 2008 
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1.1 Madagascar – the setting
Forests 
Madagascar is the second largest island in the tropics after 
Borneo and can be considered as a micro-continent from an 
ecosystem perspective. All the principal types of tropical fo-
rests are represented in a relatively small area: evergreen dense 
tropical humid forests, semi-humid, semi-dry, tropical dry fo-
rests, forests in transition, tropical temperate montane forests, 
mangrove forests, and riverine, savannah and bush forests. 
Biodiversity 
Due to its isolation from the rest of the African continent, Ma-
dagascar has developed a unique assembly of species, many of 
them endemic. Some 14,000 plant species, 300 bird species, 
150 mammal species, 400 reptile species and 230 amphibian 
species make Madagascar one of the biodiversity hotspots of 
the world5.
History and people
Madagascarʻs population is predominantly of mixed Asian and 
African origin. According to the UNDP Human Development In-
dex, Madagascar has a low human development index ranking 
135th (out of 169 countries worldwide) with 68.7% of the po-
pulation living below the national poverty line. 
5 http://www.biodiversityhotspots.org 
Figure 1: 
Madagascar Deforestation analysis 1990-2000 
and 2000-2005 (from MEEFT, USAID, CI, 2009)
Scope of the brochure
This brochure describes the process, results and 
critical aspects within the project initiative with 
the aim of presenting implementation experien-
ces to a broader public audience. More detailed 
information is available in French at       
http://tinyurl.com/REDD-FORECA-Madagascar 
Figure 2: 
Madagascar’s land areas based 
on aggregated IPCC categories 
(Baldauf et al 2009) boxes show 
vTI assessment areas
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About 2/3rds of the population live on less than 1 USD per day. 38% of the population is considered as 
malnourished. 75% of the population depends entirely on agriculture, with 87% of the countryʼs agricul-
tural area used for subsistence cropping.
1.2 Deforestation - and Madagascarʼs response
Conversion of forests to Madagascar Deforestation analysis 1990-2000 and 2000-2005 (from MEFT, 
USAID, CI, 2009) land, the use of fi rewood and charcoal, and legal and illegal mining activities are con-
sidered to be the main causes of deforestation according to oﬃ  cial reports (R-PP). A high prevalence of 
poverty and high population growth rates in rural and urban areas are the main driving forces behind 
deforestation (use of fi rewood and charcoal, illegal logging, uncontrolled grazing of domestic animals in 
forested areas) despite considerable investments in safeguarding the unique biodiversity of Madagascar 
with signifi cant support from external resources6. 
6 More details about drivers of deforestation can be found in the R-PP report 
Frequent fi res, low public investment in forestry, poor 
governance in the forestry sector, low profi tability 
of agriculture and poor suitability for agriculture of 
remaining forestland are further factors contributing 
to forest loss (See Section 3.1.2). Typically, defo-
rested areas are converted to low productivity ag-
riculture (estimated to account for 80% of the de-
forested area), or used for charcoal production, 
infrastructure development or mining areas. 
At the end of 1950s, Madagascarʼs forest area was 
estimated to be about 15 million hectares; recent 
studies indicate that this was reduced to 12.5 mil-
lion ha in 1990 and to about 9.7 million hectares 
in 2010. While the deforestation rate in the peri-
od of 1980-2000 averaged around 0.83% annually, 
the rate of forest loss has diminished since then, to 
approximately 50,000 hectares (or 0.53%) p.a. bet-
ween 2000 and 2005 according to USAID sources. 
Figures diﬀ er depending on sources used and ran-
ge from 0.07% to 5.7% from region to region within 
Madagascar. Figures for forest degradation are not 
available.
Photo 1: 
Intact biodiversity
Photo 2: 
Local use of firewood
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Table 1 shows the deforestation rates in various regions and the following fi gures and photos illustrate 
the deforestation process.
 
Table 1: Deforestation rates in various regions (Source CI, 2007)
Region 1990 (ha) 2000 (ha) 2005 (ha) Deforestation  Deforestation  
    rate   rate 
    1990-2000 (%) 2000-2005 (%)
Diana 664 796 617 857 589 097 0,62 0,52
Itasy 628 69 44 7,49 5,70
Analmanga 62 665 53 260 45 096 1,68 0,50
Vakinankaratra 37 471 26 854 11 318 2,72 4,07
Boeny 456 691 414 198 403 960 0,91 0,40
Alaotra Mangoro 560 980 556 118 468 754 0,97 0,37
Analanjirofo 1 203 640 1 110 666 1 092 415 0,59 0,11
Amoronʼi Mania 61 902 44 814 37 662 2,77 1,49
Haute Matsiatra 77 358 59 801 57 764 2,22 0,07
Ihorombe 156 925 152 834 130 464 0,27 0,21
Atsimo Andrefana 2 034 131 1 790 209 1 702 795 1,19 0,98
National 10 746 403 9 755 305 9 294 237 0,83 0,53
Figure 3: 
Deforestation 1950-1970-
2000 according to CI/ 
USAID/ MEEFT sources
    
Photo 3: 
Different stages of forest conversion in different regions. 
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1.3 Current forest policy
Delegation and Decentralization
In view of its diminishing and degrading forest re-
sources, the Government of Madagascar has taken a 
number of actions and decisions:
 Declaring forest protection areas
  Delegating forest management and protection re-
sponsibilities to other agencies in a decentralisati-
on process
  Delegating management responsibilities to local 
communities.
The area of protected forest was increased from 
1.7 million to 6 million hectares in 2003. 
Prior to 1996, when a new Forest Policy was put in place, all forests were owned and managed by the 
government authorities. Since then the GELOSE law (See Box on next page) has promoted the transfer 
of renewable natural resource management to local communities on a 10 to 20 year contract in a move 
intended to increase the accountability of, and community participation in, forest management.  
Decentralization has been institutionalized by delegating responsibilities to Madagascar National Parks 
(MNP), a parastatal institution created to manage protected areas, which include forest ecosystems.
In addition, the Madagascan Protected Area System, SAPM (Système des Aires Protégées à Madagascar) 
has been created. This comprises a ʻcorridor of concessionsʼ and areas of co-management.
Within the Madagascan Action Plan (MAP) the fi ght against deforestation and forest degradation has been 
spelled out by the objective to maintain 9 million hectares of natural forests.
Agriculture activities are usually considered as drivers of deforestation. In this case the MAP defi ned 
plantations of jatropha, soy bean and sugar cane as alternative bioenergy resources as a strategy to 
reduce pressure on forests.
In order to address deforestation and forest degradation within the REDD context, the concept of ʻforêts 
engagéesʼ or ʻcommitted forests for REDDʻ has been initiated. These are being used to pilot the testing 
of tools to quantify and monitor degradation and carbon stocks.
Figure 4: 
Example of deforestation 1990 – 2005 in Tapia region
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1.4 REDD in Madagascar
Madagascar ratifi ed the Climate Change Convention in 1999 and has participated in various related in-
ternational fora. Several REDD+ pilot projects were established to help reduce deforestation and forest 
degradation and achieve GHG emission reductions and thus provide access to fi nancing through the 
voluntary carbon market:
  the ʻCorridor Ankeniheny Zahamenaʼ (CAZ)   
  the ʻCorridor Fandriana Vondrozoʼ (COFAV), both with Conservation International, 
  the Makira project with Wildlife  Conservation Society 
  the ʻHolistic Conservation Program for Forests in Madagascarʼ, a 4 year project funded by the French 
Foundation Good Planet - with Air France as sole sponsor - and implemented in the fi eld by WWF. 
This project has developed methodologies, and implemented habitat restoration as well as community 
forest management in protected areas. It did not have the objective to sell carbon credits.
The CAZ project has established a biological corridor of about 450,000 ha in order to re-establish de-
graded forest resources and to contribute to climate change mitigation through reduced deforestation 
(from a historic 0.25% p.a. to an estimated 0.07% p.a.).  The Fandriana Vondrozo corridor covers an area 
of about 240,000 ha. The Makira project with a total area of about 460,000 ha in the north of the island 
has promoted the integration of the local communities in conservation activities allowing them to benefi t 
from additional funding. A reduction in deforestation from 0.20% p.a. to 0.07% p.a. has been estimated 
and fi rst carbon credits sold in the period from 2004 to 2006 at a price of US$ 5 / ton CO2. Currently 
there is an agreement with GOM to market carbon through to the end of 2012.
Despite these eﬀ orts, no scientifi c and systematic approach has yet been implemented in Madagascar on 
the issues of carbon sequestration, monitoring and the question of how possible benefi ts can be shared, 
administered and impacts measured. This is why REDD–FORECA is considered to have been set up at the 
right time to raise awareness on these issues and jointly work with Government agencies and partners 
on how to quantify and monitor carbon stocks and on reducing emissions from deforestation and forest 
degradation.
1.5 The REDD–FORECA project 
The REDD–FORECA project was established as a multi-stakeholder project with a scientifi c component 
to test the feasibility of protecting forests threatened by deforestation and degradation through incen-
tives for maintaining carbon stock in “committed forests for REDD”. A pilot scheme intended to evaluate 
the possibilities for revenue-sharing through developing and testing mechanisms for transferring in-
ternational funds available for reducing greenhouse gas emissions to local benefi ciaries remains to be 
established.
The project addressed several key points: 
1. Measurement, reporting and verifi cation (MRV) of emission reductions
2. Socio-economic aspects (addressing the drivers of deforestation)
3. Governance of REDD+ at local, regional and national levels
4. Development of a benefi t-sharing mechanism
The GELOSE LAW
The GELOSE (Gestion Local Sécurisée) Law is part of the environmental action plan II (1997-2001) 
which aims to involve local communities in natural resource management.
This component of the action plan attempts to put in place all the necessary institutional instruments, 
regulations, fi scal and economic requirements to transfer the management of natural resources to 
local communities, based on a 10 to 20 year contract.
Committed Forests (FOrêts engagées comme REservoirs de CArbone – FORECA) are forests of the 
permanent forest estate that are under persistent pressure of deforestation and degradation and thus 
classifi ed as longterm carbon reservoirs (see Forner et al 2006, http://www.cde.unibe.ch/University/
pdf/Feu_CP_Vol6%283%29_Foener_et_al_edited_00A.pdf). 
Within the Madagascan context these areas can be i) existing declared protected areas, ii) priority 
areas declared by a decree, or iii) permanent forest management sites (ʻsites de gestion durable des 
ressources forestièresʼ, SGDF or KOLOALA), or other recently classifi ed forest areas. The total area of 
these forest sites is approximately 7 million ha.
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2  REDD–FORECA: 
  a multi-stakeholder platform 
  to promote REDD in Madagascar
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2.1 Objectives 
The overall goal of the project was to assist the Government of Madagascar to establish a mechanism 
for reducing GHG originating from deforestation and forest degradation. Through the project, Mada-
gascar should be enabled to participate in future compensation schemes within the scope of the REDD 
framework and have a clearer vision of how monitoring of carbon stocks could be established and of how 
revenues arising from the carbon market might be shared.
In order to contribute to this goal, four specifi c objectives were defi ned: 
1. Development of methodologies to quantify carbon stock and monitoring carbon emissions
2.  Development and testing methods for eﬃ  cient land use options in the buﬀ er zones of ʻcommitted 
forestsʼ and sustainable management forests at regional and national level
3. Socio-economic analyses of key actors and their role in deforestation
4. Establishment of mechanisms for good forest management and revenue sharing.
The main approach and achievements are highlighted in the following Section.
2.2 The need for a multi-stakeholder partnership
In order to address the overall project goal it was felt that a number of organizations and institutions 
should be involved to:
 work hand-in-hand in all steps of the project;
 achieve coherence and complementarity of action within a local framework;
 ensure that knowledge and experience remained in various institutions;
 share and discuss approaches and results;
 achieve transparency; and
  create and maintain an interdisciplinary working approach, including consistency between several 
 calendars and priorities (scientifi c and operational, political and technical, national and international).
2.3 Project partners
Having opted for a multi-stakeholder approach, various project partners were identifi ed. The main ins-
titutions and their roles are summarised in the following table:
 
Table 2: Main partner institutions and their role
Major role
Coordinating climate projects in Madagascar. 
National focal point. National and international policy 
dialogue. Responsible for bi-annual meetings of the 
National Focal Point.
Financing and coordination of development activities.
Support and backstopping of the overall project activities. 
Finances part of the Swiss Contribution.
Assisting the Swiss embassy in policy dialogue.
Implementing a range of projects.
Developing, with national partners, a method for im-
plementing  local incentive scheme.
Sharing local project experiences through SAHA and 
Kolo Ala Manumpana (KAM) projects.
Institution
MEEFT 
(Ministère de lʼEnvironnement, des Eaux, 
Forets et du Tourisme de Madagascar; 
Ministry of Environment, Water,  Forests 
and Tourism in Madagascar)
SDC (Swiss Agency for Development and 
Cooperation)
GPCC (Global Program Climate Change 
of the Swiss Agency for Development and 
Cooperation)
D-IC (Délégation dʼIntercooperation 
à  Madagascar, Delegation of the Swiss 
Intercooperation in Madagascar) 
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A steering committee was established comprising representatives of MEEFT, GTZ, DDC, IC, vTI,  the pre-
sident of the University of Antananarivo and regional civil society.
Figure 5: Overview: Main project partners and roles 
Major role
Project implementation in natural resource and forest 
management.
Assisting in climate change policy dialogue.
Funding the German contribution through GTZ/ GIZ.
Financing the German contribution through vTI. 
Coordinating all project activities locally.
Undertaking Applied Research.
Develops, with German partner, scientifi c methods for 
measuring and monitoring carbon stocks.
Undertaking Applied Research.
Develops, with local partner, scientifi c methods for 
measuring and monitoring biomass and carbon; 
Socio-economic analyses. 
Implementing technical agency for a number of projects.
Providing local project experience through the PGDRN 
and later the PGM-E projects.
Supporting REDD-FORECA in coordination and logistic 
aspects. Assisting Government in climate and REDD 
politics.
Institution
IC-FOREN (Intercooperation - Equipe 
Forets et Environnement, Swiss non-
government organization)
BMZ (German Federal Ministry of Econo-
mic Development) 
BMELV (German Federal Ministry for 
Food, Agriculture and Consumer 
Protection) 
FORECA Steering Committee 
Forest institute of the University of An-
tananarivo
vTI (Johann Heinrich von Thünen-
Institute, Federal Research Institute, 
Germany) 
GTZ/GIZ (Gesellschaft für Internationale 
Zusammenarbeit, Germany)
PGDRN (GTZ Programme de Gestión du-
rable des Ressorces Naturelles - Natural 
Resource Management Project, later: 
PGM-E) 
Finance and 
Politics
MEEFT
SDC
GPCC
D-IC
BMZ
BMELV
Research
ESSA-Forêts 
vTI
Coordination 
and Logistic
Steering
Committee
GTZ
(PGDRN, PGM-E)
CT-REDD
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2.4 Project sites
 
A total of 8 diﬀ erent project regions were identifi ed (see fi gure 6) in order to cover the diﬀ erent ecolo-
gical forest zones and types, climate regions and socio–economic realities. Only in 7 regions, however, 
has work been completed. In Manompana and Corridor Tapia research was carried out by IC, while in 
the other fi ve areas work was carried out by the GTZ project PGM-E with ESSA–Forêts. It was not possible 
to complete work in Tapia region due to fi nancial constraints. Table 3 (below) provides information on 
project sites and the institutions which have been working in specifi c regions.
Table 3: Sites of research and type of forest
Figure 6: 
Map of Madagscar with REDD-
FORECA intervention sites
Region
Haute Ramena
Manompana
Mariarano
Mariarano
Tsinjoarivo
Tsimanampetsotsa
Corridor Sud 
Andringitra Ivohibe
Tapia 
(Itasy - Ambato-
fi nandrahana)
Area
42,000 ha
30,000 ha
2,000 ha
15,000 ha
43,200 ha
40,000 ha
36,000 ha
Institutions
GTZ/ ESSA – Forêts 
IC/ vTI/ ESSA – Forêts
GTZ/ ESSA – Forêts
GTZ/ ESSA – Forêts
vTI/ GTZ/ ESSA – Forêts 
vTi/ GTZ/ ESSA – Forêts 
GTZ
IC/ ESSA – Forêts
Type of forest
Dense, humid forest
Tropical wet
Dense, dry forest
Mangroves forest
Tropical intermediate
Tropical dry/ 
Spiny Forest
Dense rain forests 
Tapia
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3 REDD–FORECA’s achievements 
In this chapter the main achievements will be described under the following headings:
 Carbon stock assessment methodology and results
 Drivers of deforestation and livelihood assessment
 REDD strategy
 Remaining uncertainties
 The REDD Toolbox
 Multi-Stakeholder approach
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3.1 Methodology, REDD approaches, proposals
One of the main challenges for the project was to develop a methodology for measuring the carbon stock 
in diﬀ erent forest types which could then be used as a national baseline. Subsequent changes to the 
carbon stock will also need to be monitored by applying the same methodology. A detailed description 
of the methodologies will not be highlighted here, but can be reviewed in the literature (see Annex 1).
Methodology of carbon stock assessment
In order to assess carbon stock 
and stock changes, a baseli-
ne had to be established, which 
measured or estimated for each 
stratifi ed forest/vegetation type:
 area 
 biomass/carbon stock 
Forests were initially stratifi ed in three categories (tropical wet, tropical dry and tropical intermediates) 
and each of these  categories were further stratifi ed into non-fragmented and fragmented forests. For 
each category an inventory was carried out. The approach is highlighted in the following fi gure: 
 
Figure 7: Approach used for carbon stock assessment (Baldauf et al 2010)
Degraded forests cannot be identifi ed by remote sensing tools alone, since canopy cover might not allow 
detection of degradation within a closed forest (see Figure 8). Therefore an additional terrestrial inven-
tory needs to be carried out to assess biomass for each classifi ed forest type.
 
Figure 8: Biomass stock and degradation limitations within remote sensing tools (Baldauf et al 2010)
Photo 5: 
Degraded forest area
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The above-ground biomass was assessed in various FORECA studies by diﬀ erent institutions as shown 
in table 4 below (row 4-7). The fi rst three rows represent adaptations from IPCC categories according to 
vTI report. Here the aboveground biomass data is given in mean value(s) in those categories, while the 
value in parentheses is given as a range of possible values. 
Table 4: Biomass in t/ha measured at FORECA sites
* Range of possible values (in parenthesis) has not been documented in all studies
Based on biomass estimates (expressed in t/ha), the total above-ground biomass per forest type was 
calculated. The results are summarized in the following table:
Table 5: Total and mean above-ground biomass by forest type
Source: (Baldauf et al 2010) adapted
Conclusions: 
The results from the pilot study provide provide a methodology for estimating a basline biomass 
for each forest type and represents a signifi cant step in the preparation of national REDD baseline. 
Source/Institution 
Adaptation of IPCC 
CategoriesI
Adaptation of IPCC 
CategoriesI 
Adaptation of IPCC 
CategoriesI 
GTZ/ ESSA – Forêts
GTZ/ ESSA – Forêts
GTZ/ ESSA – Forêts
IC/ ESSA Forêts
Above-ground biomass in t/ha. Mean value 
and range of possible values in parenthesis*
310 
(131 – 513)
123 – 260 
(120 – 433)
40 -72 
(16 – 195)
115 
26 
23
20
Category/
Type of forest
Wet
Intermediate 
(semi dry / semi wet)
Dry
Dense humid
Dry forest
Mangroves
Tapia Forest
Forest type
Closed Forest
Open Forest
Forest total 
Closed Forest
Open Forest
Forest total
Closed Forest
Open Forest
Forest total
Above-ground 
biomass
(t)
94,169
208,302
302,471
8,250,251
1,211,540
9,461,790
877,889
1,885,991
2,763,880
Mean above-
ground biomass
(t/ha)
190.3
154.0
163.7
293.2
184.0
272.5
136.1
87.7
98.9
Region
Tsinjarivo, 
tropical intermediate
Manompana, 
tropical wet
Tsimanampetsotsa,
tropical dry
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The methodology to measure carbon stock was developed, applied and documented together with local 
partners.
Remote sensing data can be used to distinguish between fragmented and non-fragmented forest. Frag-
mented forest may be considered as degraded forest depending on national criteria. However carbon 
stock per forest type and degree of degradation has to be diﬀ erentiated and assessed by fi eld surveys 
as shown in Tables 4 and 5.
Errors in a carbon estimate need to be reported and should be calculated as mean squared errors and reliable 
minimum estimates. Small measurement errors may outweigh documented and measured eﬀ orts to reduce 
deforestation and degradation if the standard error is higher than the reduced deforestation rate.
While methodological aspects have been worked out and documented, a national system remains to be esta-
blished which accounts for carbon stocks through committed forests and at local level (Köhl et al 2009).
Assessment of local timber use, social and economic aspects
Assessing only the national deforesta-
tion rate and carbon stock is insuﬃ  ci-
ent to develop a REDD strategy. A ba-
seline must also consider the drivers of 
deforestation and forest degradation in 
order to defi ne strategies for reducing 
deforestation. It is also important to as-
sess possible ʻleakagesʼ, which means 
possible additional deforestation in a 
non-protected forest. Local forest users 
often shift their activities from a protec-
ted to an unprotected forest area, which 
may not result in any increase in the na-
tional carbon stock. 
ESSA Forêts within the REDD-FORECA 
project made an attempt to assess local timber use and socio-economic aspects to take poverty reduc-
tion and livelihoods into account. Other studies were carried out by USAID (JARIALA project) and a fairly 
comprehensive summary was presented within the R-PP document. During the assessment it became 
obvious that available national timber balances show uncertainties.
In order to have a better understanding of timber use and production, interviews with end-users, forest 
oﬃ  cials, traders and wood industry representatives were conducted in three project areas. A socio-
economic study was also conducted to identify drivers of deforestation at local level and better assess 
the motivations and requirements of local actors.
The main fi ndings of these studies by vTI and ESSA Forêts can be summarized as follows:
  Smallholder farmers are highly dependent on forest resources to secure their livelihoods (wood, char-
coal and honey). Logging, use of other forest products for sale and subsistence use and the conversion 
of forests for agriculture purposes are major causes for deforestation and forest degradation. In ad-
dition, non-timber forest products form an important source of food (fruits, honey, and hunting) and 
the need of timber for construction purposes is a further local demand.
  The richest households are least dependent on forest resources, whilst the poorest households are 
highly dependent on forests for their subsistence (81.6% of poor households use fuelwood as their 
main source of energy). Even middle-income households are highly dependent on forest products.
  Poor agricultural cultivation practices result in low yields and lead to further encroachment in forest 
areas (e.g. unsustainable slash and burn practices).
  The most complete picture concerning timber use is from the Manompana region, where timber use 
for commercial purposes is frequent and about half of all timber logged is sold outside the area in a 
well-developed value chain.
  In Tsinjoarivo and Tsimanampetsotsa questions about timber use tended to provoke suspicion, so the 
responses may not be reliable. The reasons for this are related to peopleʼs uncertainty concerning land 
tenure or restrictions of timber use. 
  Measures to reduce deforestation and forest degradation in a specifi c area might cause increased 
deforestation in another area to supply local demand. These potential leakages needs to be observed 
and considered in a national monitoring system  
  The accuracy of determination of timber volume and use varies between the areas assessed.  Extrapo-
lation of this data to regional or national level would lead to those uncertainties as well.
  In the analysis of timber balances, inter-annual variations between production and consumption are 
also apparent. If these timber use statistics are integrated into a binding national reference for REDD, 
this reference will be subject to the same variations. 
Photo 6: 
Participatory assessment of drivers of deforestation
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Based on the results from interviews and timber use assessments, some proposals for national and local 
level actions have been made to meet these challenges as part of a national REDD strategy:
Table 6: 
Main causes of forest degradation and possible strategies to overcome them (after Rqibate et al 2009)
Some possible actions 
Promote eﬃ  cient wood stoves
Promote alternative energy
Run anti-fi re campaigns and awareness building
Set up fi re fi ghting units within the communities
Build capacities to prevent and combat fi re 
Improve agriculture practices
Promote fi shing and ecotourism
Make better use of non-timber forest products
Engage in forest certifi cation
Formation of cooperatives to improve the value chain of agriculture 
products
Support riverine community forest management
Provide access to credit schemes
Improve forest security and strengthen capacity of forest rangers
Establish and train Community Forest Oﬃ  cers
Support value-adding measures for forest and non-wood forest products
(+ other proposals above)
 
Capacity building of forest staﬀ  and administration
Enforce the existing legislation
Strengthen the forest administration 
Promote rural electrifi cation 
Support implementation of anti-corruption measures
Aspect
Firewood collection
Fire
Conversion of forest 
into agriculture
Illegal logging
On national level: 
Poor equipment 
of forest administration
 
Energy demand 
Corruption
Conclusions
The studies oﬀ er a number of possibilities to address deforestation and forest degradation. 
The intervention options highlighted in the studies provide the possibility to eﬃ  ciently reduce de-
forestation and forest degradation by choice of the most convenient area of intervention. This choice 
should be prioritized and made by the country.
A number of discrepancies in the national accounting occurred in the analysis of national timber in-
ventories: shortfalls occurred in the national statistics concerning timber use, and the calculation of 
used volume diﬀ ered depending on the method of assessment. Integration of timber use in national 
baselines is plagued with uncertainties.
Reliable key fi gures covering the forest sector are often not available for Non-Annex I countries which 
need to establish a baseline for REDD.
Collecting comprehensive data on the drivers of deforestation and precise statistics on timber 
use will increase the complexity and cost and reduce the applicability of a REDD approach. It will 
be challenging to balance the needs of applicability and cost for data appraisal and monitoring.
REDD baseline and compensation options
In this chapter international discussions on baseline assessment and possible compensation schemes 
will be presented and the implications for Madagascarʼs compensation strategy highlighted (based on 
the REDD-FORECA project experience).
Baseline formulation
In order to account for carbon credits in a REDD scheme, a baseline needs to be established, accounting 
for historic deforestation and degradation data. For each country this baseline formulation and defi nition 
will be diﬀ erent. 
A baseline evaluation can be made at diﬀ erent levels, depending on the focus and objectives of the im-
plemented strategy – as summarized in Table 7 below:
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Table 7: Possible baseline levels
Source: Based on UNFCCC discussions (UNFCC 2009a, UNFCCC 2008, UNFCCC 2007a). 
Compensation schemes
Apart from the evaluation level, historic deforestation rates, causes of deforestation and political nego-
tiations need to be considered in order to devise an appropriate accounting method, best-suited to a 
countryʼs situation. On the following pages, a number of diﬀ erent compensation schemes are presented 
and discussed in order to help identify an appropriate accounting approach for Madagascar.
1. : Compensation Reduction (CR)
In this approach (Santilli et al 2005), an historical deforestation rate is determined for a reference pe-
riod, against which reduced deforestation in the future can be compared and credited. Figure 9 shows 
two examples of the hypothetical development of carbon stocks over time. The green baseline shows 
the carbon stock projection based on historic deforestation without intervention, while the dashed area 
shows the carbon stock in relation to historic projections, based on the assumption that REDD policies 
will have a positive eﬀ ect on deforestation rates or future carbon stocks.
Compensation is possible even if deforestation continues (or carbon stock decreases), so long as this is 
at a lower level, as shown in the right-hand fi gure (for example: if the deforestation rate decreases from 
0.25% p.a. to 0.07% p.a). In the left-hand fi gure an increase in the carbon stock is assumed (through, for 
example increased forest cover, even though the deforestation rate does not change).
 
2. Compensated Conservation (CC)
The CC approach provides compensation for increased fo-
rest cover, while historic development is of less importance. 
For example: Forest cover fi xed in the year 2011: 6 Mio ha. 
Forest cover in the year 2020: 6.4 Mio ha. This accounting 
method is favored by India and China.
 Characteristics
• Fairly high confi dence in data compared to national data
• Integration of local population relatively easy
• Fairly fast
• Possible to integrate several projects
• More eﬃ  cient fi nancing
• Leakages have to be considered
• Government decides on objectives
• Fairly complex
• Baseline compared to neighbouring countries
• Only possible if neighbouring countries have similar conditions 
 (for example: within the Congo basin)
Evaluation level
Project or sub-national 
Regional 
National 
Supra-national 
Figure 9: 
Hypothetical development of carbon stocks, based on historical development protection. Left: Increased 
carbon stock, right: continuation of carbon stock loss but at a lower level than baseline 
(Baldauf et al 2010)
Figure 10: 
Hypothetical situation in which additional carbon stocks are based on forest cover in a fixed reference year
(Baldauf et al 2010)
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3. Corridor approach (CA)
The corridor approach accounts for decreased deforestation over a defi ned period of time, even if defo-
restation is not stopped immediately. This is illustrated in Figure 11, where an interannual variabilty of 
the deforestation rate is assumed. The green line shows the variability of the deforestation rate. A band 
is defi ned with a high and a low level of emission (deforestation). Compensation is only possible if the 
deforestation rate in a defi ned committed period is lower than in the reference period.
The left-hand fi gure shows a variant, in which compensation will only be paid at the end of commitment 
periods. In the fi rst commitment period compensation is only credited, but not paid.
In the right-hand fi gure, compensation would be immediate, but not the full amount (only 20% or 60% 
as indicated in the right-hand fi gure).
Figure 11: Illustration of corridor approach (UNFCCC 2006a)
4. Incentive accounting (IA)
This fi nal approach is based on the principle of Compensated Reduction, where a countryʼs defores-
tation rate is compared to a global reference (Mollicone et al 2007). In this case, countries with high 
deforestation rates would be rewarded for reducing their deforestation rates, while countries with low 
deforestation rates would be rewarded for maintaining low deforestation rates.
In the case of Madagascar a reduced deforestation rate, compared to a 1990 to 2000 reference period 
for deforestation, could be rewarded according to FAO data as indicated in Figure 12:
The credit awarded would vary according to the approach applied as shown in Figure 13:
While CR, IA and CA would have positive results in a REDD compensation scheme, the CC approach would 
result in debit since, although the deforestation rate has decreased, deforestation is still on-going.
Figure 13: 
Possible 
credits 
awarded to 
Madagascar 
using diffe-
rent com-
pensation 
methods 
(Baldauf et 
al, 2010, 
after Leisch-
ner and 
Elsasser, 
2009)
Figure 12: 
Madagascar 
forest area 
development 
in t/ ha 
1990 to 
2005
(Baldauf et 
al 2010)
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Conclusions
In the Madagascan case the Compensation Reduction (CR) accounting or the Incentive Accounting (IA) 
methods would probably result in greater benefi ts in future compensation schemes. The comparative 
advantages of the diﬀ erent methods could, however, change over time depending on the countryʼs 
performance. The selection of a national approach should therefore be carefully considered. Another 
important point to bear in mind is that degradation is not considered in any of the approaches: only 
deforestation is accounted for.
Uncertainties in the REDD methodology 
The REDD-FORECA project has highlighted how carbon stock and biomass can be assessed and a me-
thodology for doing this has been developed and put in place. A monitoring scheme can now be imple-
mented depending on national interest and commitment.
Approaches on how to measure, monitor and ʻsellʼ national eﬀ orts in reducing deforestation and forest 
degradation have been outlined. The four main approaches currently being discussed at international 
level have been highlighted and evaluated. Which of the approaches should be used by the Government 
has yet to be decided and negotiated at national and international levels. With the available information, 
Madagascar has been put in a better position to defi ne and defend its own strategy. This has resulted in 
a R-PP document which has been drafted and presented.
Uncertainties remain to be taken into account at diﬀ erent levels. These concern:
  biomass and carbon stock assessment,
  wood use and leakages,
  forest cover assessment with remote sensing tools, and
  estimating the level of degradation.
These kinds of uncertainties have to be considered and their levels need to be defi ned.
The cost of reducing these uncertainties through better and more precise methodologies are high and 
should be seen in the light of possible benefi ts. A balance between more precise data and possible public 
and private fi nancing mechanisms from reduced deforestation and forest degradation has to be found 
and defi ned in the course of a national REDD strategy. 
3.2 The FORECA toolbox 
Guidance for Implementing REDD+ with a Mechanism of Direct Incentives
The main challenge for Madagascar will be how to make incentives from the international REDD mecha-
nism (carbon credits) tangible to local people (i.e. the actors of deforestation).
Based on the experiences gained within the FORECA project, IC has developed a technical guideline for 
reducing emissions from deforestation and forest degradation as well as enhancement of carbon stocks 
(REDD+) through direct incentives to the actors responsible for the management of forest resources. 
The toolbox provides:
  Guidance for “committing forests”, identifying the main actors, and analysing the socio-economic 
realities;
  A bottom-up approach for defi ning REDD+ activities (actors propose measures and required incentives);
  A means of linking local REDD activities with the national REDD accounting system (Baseline, monito-
ring, allocation of fi nancial means)
The guideline is not linked to a specifi c REDD+ mechanism and can thus be used by national or sub-
national authorities accounting for REDD+ in their territories, as well as by private entities managing a 
REDD+ project – regardless of whether accounting is done in the framework of a bi- or multi-lateral 
agreement or a voluntary initiative.
The toolbox has eight main sections:
Section 1 - Introduction 
Section 2 - Establishment and Management of an Incentive Machanism: proposes a guideline for 
achieving REDD+ through direct incentives to local actors. These incentives are designed and implemen-
ted in participatory manner. Procedures are described, and the roles and responsibilities of the entities 
involved are stipulated for a) establishment of the necessary institutions; b) description of the system, 
definition of boundaries and criteria for REDD+ incentives; c) design, evaluation and selection; 
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d) implementation and fi nancing; and e) monitoring, evaluation, benefi t-sharing and continuous impro-
vement of incentive schemes.
The proposal for the governance of a REDD+ incentive mechanism makes use of various tools described 
in the subsequent sections.
Section 3 - System boundaries and characterization: A tool for the determination of the bio-physical 
system boundary, the characterization of social actors and institutional setup, the stratifi cation of areas 
and the defi nition of criteria and indicators for the evaluation of incentive schemes.
Section 4 - Socio-Economic Analysis of Drivers and Agents: A tool for identifying and analyzing dri-
vers and actors of deforestation and forest degradation, as well as underlying factors determining the 
behaviour of the actors. It analyzes the socio-economic context and estimates the deforestation and 
degradation rates to be expected in future (baseline).
Section 5 - Formulating a REDD+ Proposal for Incentive Schemes: A tool for identifying and formula-
ting incentive schemes for addressing drivers of DD in a participatory process together with all relevant 
actors in the public, private sector and civil society.
Section 6 - Quantifi cation and Allocation of Impacts: A tool for monitoring incentive schemes with 
regard to implementation, costs, impacts on forest carbon stocks, as well as socio-economic and envi-
ronmental impacts. The tool details the information required for the evaluation of the incentive scheme 
and links the monitoring of incentive schemes with the accounting system in place under the REDD+ 
framework being implemented
Section 7 - Evaluation of Incentive Schemes: A tool for the evaluation of incentive schemes according 
to the 3E+ criteria eﬃ  cacy, eﬃ  ciency, equity and other socio-economic and environmental impacts, that 
can be used for the selection of incentive schemes and for the allocation of revenues received through 
the REDD+ carbon accounting system. It is widely discussed that REDD+ activities can have many co-
benefi ts. However potential negative (socio-economic and environmental) impact can also occur. This 
guidance takes into account both the possible co-benefi ts and the potential negative impacts. 
Section 8 - FORECA Carbon Accounting The Tool:  provides the method for the quantifi cation of forest 
carbon stocks developed and used by REDD-FORECA. The method is less stringent than the monitoring 
and baseline methodologies for REDD+ projects under the voluntary carbon standard and might thus be of 
limited use for requesting the issuance of carbon credits in current project standards. However, the method 
oﬀ ers a simple and straightforward approach for quantifying forest carbon stocks at a regional level and can 
thus be used for an interim REDD+ carbon accounting system (e.g. for piloting a REDD+ incentives mecha-
nism) in view of a future REDD+ framework targeting REDD+ accounting at regional or national level.
The full document is available at:    http://tinyurl.com/REDD-FORECA-Madagascar 
3.3 Multi-stakeholder approach 
Implementing a multi-stakeholder approach has been one of the key achievements of the REDD-FORECA 
project. This approach has been considered as positive by all stakeholders for dealing with the complex 
topic and creating synergies and complementarities between the main actors.
One main result of the REDD-FORECA project has been the development of national skills which should 
ensure the sustainability of the projectʼs results and impacts. By using a learning-by-doing approach, 
FORECA has promoted the emergence of interest and know-how on REDD+, especially at the level of 
local institutions. FORECA has become the institutional memory of REDD activities in Madagascar. REDD-
FORECA has also started the process of Capacity building of the forest administration and improving 
forest governance as one component of the three major strategy options proposed in the R-PP.
In addition, FORECA has supported the transformation of scientifi c results into user-friendly tools for 
actors in the fi eld.  The data and information generated by the project have been largely integrated in 
the national R-PP document.
The Technical REDD committee (CT-REDD) has been established and has played a major role in deve-
lopments to date. 
It can be considered a crucial advantage that Madagascar has already set up such a committee. In this 
sense Madagascar is clearly ahead of many other governments in this crucial respect. CT REDD will play 
a vital role in future REDD initiatives. It is also required to provide coordination and technical support. A 
high quality R-PP has been developed with a strong sense of local ownership and commitment.
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The R-PP states that, over the course of the readiness process, this body will become a REDD+ Readiness 
Coordination Platform (PCP-REDD+). REDD-FORECA has been an important test phase for CT-REDD ha-
ving helped to develop this important governance entity.
There are a number of other REDD pilot projects in the country, supported by various NGOs and Go-
vernment. Within this process, national strategies have been developed and stakeholder consultations 
carried out. 
Madagascar can now be considered as one of the lead countries in Africa in terms of progress with the 
REDD process and defi nition with strong national competences and ownership.
None of this could not have been achieved, without a multi-stakeholder approach.
In addition to these successes, a number of constraints and challenges have been faced. These are dis-
cussed in the next Section. The main challenge will be to overcome political constraints and build on the 
existing structures. Inter-institutional communication is never easy, but a strong foundation has been 
established on which further progress can be built.
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4 Lessons learnt
Based on the main achievements of the REDD–FORECA project described in Section 3, a great deal of 
experience has been gained. Not all of this has been positive, and for this reason it is important that 
these lessons are documented and shared in order to help others to successfully implement a REDD+ 
process elsewhere.
These lessons are discussed under three categories below: technical, multi-stakeholder and others.
4.1 Technical and scientifi c results
The main technical results have been highlighted in the previous chapter. In summary those are:
  Necessary tools have been developed to measure and monitor carbon stocks in Madagascar.
  Socio-economic aspects and drivers of deforestation have been investigated.
  Uncertainties at diﬀ erent levels of the assessment process have been described and will need to be 
considered in future developments.
  A toolbox has been developed which provides guidance for implementing a participatory REDD pro-
cess, beginning from carbon stock assessment to developing the fi nancial incentives and monito-
ring.
  Possible strategies for reducing deforestation have been outlined.
  REDD ʻknow-howʼ is in place within the Government and non-government structures.
  The country is now better prepared for the REDD+ negotiations and developing internal strategies.
4.2 Lessons learnt from the multi-stakeholder approach
It is widely agreed that the multi-stakeholder approach has been a positive feature of the whole FORECA 
approach. This is especially the case given that most REDD initiatives require the involvement of several 
donors, government and non-government institutions and research organizations. A number of lessons 
learnt have been identifi ed, which should be taken into account in future work:
  All stakeholders praised the multi-stakeholder setup as appropriate to deal with the complex topic. It 
fosters synergy, exchange and complementarities.
  The action-research approach proved to be well suited to the common objective of taking the REDD 
process forward. The interaction between researchers and practitioners stimulated debate.
  Coordinating the diﬀ erent methodological approaches between partners has been diﬃ  cult. The po-
tential for collaboration between diﬀ erent institutions was not fully achieved.
  Clear common objectives and deadlines agreed upon by all partners should form the basis for a multi-
stakeholder approach. In the FORECA project, objectives, strategies and approaches were not clear and 
harmonized at all levels. Partners worked partly on their own to reach individual objectives. 
  Roles and expectations should be identifi ed in a participatory way and shared/communicated in man-
ner that it is clear to all.
  A model of cooperation and communication structures should be identifi ed and standardized (For ex-
ample. If partners cannot participate during meetings, they should at least participate through internet 
conference)
  A steering committee and an executive secretariat were set up. However, establishing the committee 
alone was not suﬃ  cient: a clear mandate with commonly agreed objectives and transparent structures 
is also required, and clear leadership needs to be established. There is need for a strong, full-time 
body with adequate resources under the leadership of a Government representative. It needs to fulfi l 
its role of steering, which requires it to make follow-ups and evaluate intended results. A periodic 
evaluation of how the steering committee fulfi ls its task should be carried out by its members.
  Lessons learnt regarding the functioning of the steering committee and the secretariat will allow for 
better implementation of similar multi-stakeholder platforms in the future under the chairmanship of 
the government.
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4.3 Other lessons learnt
Apart from the technical and multi-stakeholder aspects, a number of other achievements can be docu-
mented: 
  On-site research and implementation needs to be carried out in order to achieve necessary informa-
tion and preconditions for REDD and CDM negotiations.
  A number of reports and scientifi c publications were achieved.
  Harmonizing research and development objectives is not always easy to achieve 
  Isolated implementation and research should be avoided. The partnership concepts, sharing expe-
riences and discussions need to be highlighted and complementary advantages promoted during all 
phases of the project.
  Finding fi nancial support to implement certain on-site REDD activities has been diﬃ  cult. Financing 
mechanisms should be foreseen in any future project set up.
  National stakeholders need to follow international negotiations systematically; a discussion at the 
national level should follow to determine the relevance of the outcomes of these negotiations.
  The political situation in Madagascar has delayed certain project activities, mainly the discussion on 
the defi nition of ʻcommitted forestsʼ.
5 Conclusions
  All the stakeholders and project partners interviewed agreed that the REDD-FORECA Project came at 
the right time to boost awareness about climate change, the international policy dialogue on climate 
change and the options these oﬀ er to Madagascar; successor programs should capitalize on this 
momentum.
  REDD-FORECA has been praised for being one of the pioneer projects worldwide which has worked 
at national level to prepare a country in the REDD readiness process taking into account development 
potentials. FORECA has pioneered what has now become common practice under World Bankʼs Forest 
Carbon Partnership Facility (FCPF). 
  REDD-FORECA has contributed signifi cantly to resolving methodological problems with quantify-
ing reduced emissions from deforestation. It has made a major contribution to the preparation of 
Madagascarʼs REDD initiative to mitigate against the eﬀ ects of global climate change while other pro-
jects have focused more on CDM approaches.
  The implementation of the REDD+FORECA tool box is an excellent contribution to the preparation of 
the Madagascan national REDD strategy.
  Innovative approaches have been developed for responding to deforestation challenges through the 
use of incentives oﬀ ered in the market for mitigating climate changes.
  The results can be used by other REDD projects, worldwide, as a scientifi c basis for preparing their 
own strategies to fi ght against deforestation and forest degradation.
  Uncertainties in the assessment procedures for MRV and of economic and socio-economic aspects 
have been highlighted. These will need to be given due recognition and should be addressed in any 
future similar initiative or partnership.
  National know-how and competence on REDD now exists, but needs to be further strengthened.
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6  Challenges
  FORECA has become the institutional memory of REDD activities in Madagascar. Longterm sustaina-
bility will be determined by the successful establishment and functioning institutional setup in the 
future. Capitalization of the know-how within government structures needs to be addressed.
  Outcomes from REDD-FORECA need to be fed into the on-going REDD process in Madagascar, other-
wise information at government-level could be lost. 
  There is a risk that scientifi c fi ndings might not be translated into practical approaches at fi eld level. 
This aspects needs to be given careful attention.
  A conclusion to the debate on the defi nition of committed forests remains to be achieved.
  A methodology for integrating socio-economic aspects into REDD remains to be devised.
  A follow-up on a precise defi nition of carbon stock assessment methodologies, including a defi niti-
on of the initial inventory, leakages and carbon stocks attributed to project activities remains to be 
done.
  A system has yet to be implemented which accounts both for carbon stocks at national level and for 
carbon sequestration through committed forests at a local level.
  There is a need to incorporate certain UNFCCC fl exibility in terms of modalities and procedures, if 
possible. 
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